1. Introduction {#sec1-1}
===============

One of the most main subjects in health is what determines the funds a country devotes to health. The share of health spending in GDP in developed countries is often larger than in developing countries; so, as the level of development decreases, health expenditures decrease, too ([@ref2]). A study by Newhouse identified income as the most important factor accounting for differences across countries in the level of health expenditures ([@ref29]). He inferred from a regression of health expenditures per capita on GDP in an OECD report that health is a luxury good. In the other words, health care has high income elasticity of demand in OECD. As countries become wealthier, they purchase more health care. Early studies used a one year to get cross-country estimates of the relationship between health and GDP. These researchers showed income elasticity higher than unity, implying that the share of health expenditures in GDP will increase with the per capita GDP. For some years, economists have discussed whether the income elasticity of health shows that health is a luxury good ([@ref29]); recent studies have used panel data that calculated across countries and time. Using panel increases the sample size and newer studies have used this technique to test and estimate the effect of GDP on health expenditures based on unit root test and cointegration analysis. ([@ref31]) showed that health care is a luxury, ([@ref19]) indicated a strong relationship between health care and GDP in OECD countries; their results showed that if elasticity of health care is above one, then health care is a luxury. ([@ref25]) presented unit root test for time series health expenditures and GDP in the OECD. ([@ref1]) suggested that additional health care spending may indeed generate benefits in OECD. ([@ref8]) examined the causality between health expenditures and GDP, whereas ([@ref15]) indicated that health care expenditures and GDP are cointegrated. ([@ref9]) demonstrated that income elasticity is higher at low-income levels and lower at higher income levels. Other recent studies, including ([@ref4]), ([@ref11]), ([@ref10]), ([@ref35]), ([@ref38]), ([@ref6]), ([@ref12]), ([@ref37]), ([@ref2]), and ([@ref20]) do not lend support to the view that health capital formation fosters long-term economic growth in the OECD. ([@ref36]) used a Johansen multivariate cointegration analysis to examine the relationship between health and GDP for 13 OECD countries. ([@ref28]) examined whether real health expenditure is a luxury for (OECD) countries over the 1972 to 2004 within a panel unit root and panel cointegration. ([@ref13] used a panel data set for 173 countries for the 1995-2006 period and found that health care has an income elasticity that qualifies it as a necessity. ([@ref14]) concluded that the rate of growth in health care expenditures appears to have been substantially related to the growth of the GDP. ([@ref22]), ([@ref34], ([@ref30]), ([@ref23]), and ([@ref32]) demonstrated the relationship between health expenditures and economic growth in OECD countries and other regions in the world. The findings of these articles indicate that GDP is the most important factor determining health care expenditures of countries. After a preliminary exploration of the data, we first assessed whether our variables were non-stationary; next, we tested whether our variables formed a cointegrating set and therefore, whether they are linked in the long-run.

1.1 Data Description {#sec2-1}
--------------------

This article revisits the subject of existence unit roots in the OPEC data and long-run relationship between health spending and GDP in OPEC. We investigated the stationary and cointegration properties between health expenditures and GDP. We also examined the stationary and cointegration of logarithm health expenditures and logarithm of GDP based on the panel cointegration analysis (LHE is logarithm of health expenditures total per capita and LGDP is logarithm of GDP per capita) for a sample of 12 OPEC countries using data for the period 1995-2012 (t=18). We gathered data on per capita total health care expenditures and per capita income estimated in GDP. We also collected data from a world development indicator for public expenditures on health and private expenditures on health care in these countries the data ([@ref17]). There are very few paper concerning the relationship between health expenditures and GDP for non OECD countries ([@ref26]). We report some health and economic index for 12 countries listed in [Table 1](#T1){ref-type="table"}. Qatar has the most income (92801 US\$ per capita) and the most spending on health care (2029 US\$ per capita) among the studied countries. Nigeria, on the other hand, has the lowest income and health expenditures (2742 and 94 US\$ per capita). OPEC average income is 22602 US\$ per capita; that is, 60 % OECD average (37768 US\$) but OPEC average health spending is 701 US\$ per capita; that is, 20 % OECD average (3407). OPEC average public health expenditures is 6.84 % by government expenditures, whereas OECD average is 15.16. In addition, OPEC average out of pocket of total health spending is 28.1 % and OECD average is 16.49 %. Data shows that the share of private sector health expenditures is not large in OPEC countries because they have oil income.

###### 

Health economic data in OPEC (2012)

  Country         GDP per capita (current US\$)   Health expenditure per capita (current US\$)   Health expenditureprivate (% GDP)   Health expenditurepublic (% GDP)   Health expenditure public (%gov-exp)   Out of pocket (%total)
  --------------- ------------------------------- ---------------------------------------------- ----------------------------------- ---------------------------------- -------------------------------------- ------------------------
  Algeria         5540                            190                                            0.83                                4.4                                9.8                                    15.0
  Angola          5310                            279                                            1.31                                2.2                                5.6                                    26.7
  Ecuador         5656                            361                                            3.53                                2.9                                7.1                                    51.4
  U.A Emirates    40444                           1343                                           0.92                                2.7                                9.3                                    20.4
  Iran            6578                            490                                            4.00                                1.9                                15.4                                   52.5
  Iraq            6632                            226                                            1.67                                1.9                                4.4                                    46.4
  Kuwait          53544                           1428                                           0.44                                2.1                                5.6                                    15.8
  Libya           13303                           578                                            0.89                                3.0                                6.9                                    22.7
  Nigeria         2742                            94                                             4.18                                1.9                                6.7                                    65.9
  Qatar           92801                           2029                                           0.35                                1.8                                5.3                                    8.5
  Saudi Arabia    25946                           795                                            1.10                                2.1                                5.7                                    18.7
  Venezuela, RB   12729                           593                                            3.08                                1.6                                5.5                                    63.7
  OPEC average    22602                           701                                            1.37                                2.27                               6.84                                   28.1
  OECD average    37768                           3407                                           2.33                                6.72                               15.16                                  16.49

*Source:* WDI (2012).

2. Methodology {#sec1-2}
==============

A series is said to be stationary if the mean and auto covariances of the series do not depend on time. Any data series that is has unit root is said to be non stationary. LHE and LGDP are time series so we have to test as stationary ([@ref27]). Dickey and Fuller (1979) demonstrated that in the hypothesis of a unit root, this statistic does not follow the conventional Student's t-distribution. Panel unit root test is (ADF) individual unit root tests to a common panel unit root test ([@ref3]). A difference stationary series is said to be integrated and is denoted as I (d) where d is the order of integration.
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([@ref21]), ([@ref24]), ([@ref7]), & ([@ref18]) are the other tests for unit root. Pedroni (2000, 2004) proposed several tests for the null hypothesis of no cointegration in a panel data model ([@ref33]).

We applied a cointegration approach to panel data model with fixed coefficients in order to determine the relation between GDP and health expenditures per capita.
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*a_i*: Country, *bt* : trend

ɛ~it~ = estimated residual indicating deviations from the long-run relationship.

To test the hypothesis of non cointegration we used Error Correction Model and estimated ([@ref5]):
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To estimate long-run & short-run elasticity:
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3. Results {#sec1-3}
==========

In the first step, we examined unit roots in LHE and LGDP. In the next step we looked for a relationship between LGDP and LHE using the panel cointegration (Engle-Granger) test ([@ref16]). Unit root and trend stationary results indicated that both LHE and LGDP are non-stationary ([Table 2](#T2){ref-type="table"}). The findings indicated that LHE and LGDP are co integrated (I(1)).The panel cointegration tests point to the existence of a long-run relationship.The coefficient of the LGDP is showed as an estimate of the income elasticity of health. If the income elasticity is between 0 and 1, that good is defined as a necessity, and if greater than 1, it is a luxury good. We obtain long-run elasticity is 0.89. This means health care is not a luxury good in these countries ([Table 3](#T3){ref-type="table"}).

###### 

Unit root test

  Unit root test for LHE   Unit root test for LGDP                                    
  ------------------------ ------------------------- --------------- ---------------- ---------------
     Test method           Test statistic            Result          Test statistic   Result
     ADF - Fisher          16.17(0.88)               No stationary   15.08(0.77)      No stationary

###### 

Panel cointegration tests

  Test method   Test statistic (prob-value)   Result          Long-run (prob-value)
  ------------- ----------------------------- --------------- -----------------------
  ADF           5.88 (0.0002)                 Cointegration   0.89 (0.003)

4. Conclusion {#sec1-4}
=============

This paper investigated the relationship between health spending and GDP per capita in the OPEC countries over 18 years. We studied the stationary and cointegration of health expenditures and GDP. We examine the stationary and cointegration of health expenditures and GDP, using stationary and cointegration tests. Our study demonstrates that health expenditures and GDP have unit root. Cointegration test results showed strong relationship between health expenditures and GDP. These results imply that health is not a luxury good in oil exporting countries. The common factor regressions indicate income elasticity below unity. In spite of high health expenditures per capita, in these countries, the share of the health sector from GDP is not very large.
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